Junctate, an inositol 1,4,5-triphosphate receptor associated protein, is present in rodent sperm and binds TRPC2 and TRPC5 but not TRPC1 channels.
The acrosome reaction, the first step of the fertilization, is induced by calcium influx through Canonical Transient Receptor Potential channels (TRPC). The molecular nature of TRPC involved is still a debated question. In mouse, TRPC2 plays the most important role and is responsible for the calcium plateau. However, TRPC1 and TRPC5 are also localized in the acrosomal crescent of the sperm head and may participate in calcium signaling, especially in TRPC2-deficient mice. Activation of TRPC channels is an unresolved question in germ and somatic cells as well. In particular, in sperm, little is known concerning the molecular events leading to TRPC2 activation. From the discovery of IP3R binding domains on TRPC2, it has been suggested that TRPC channel activation may be due to a conformational coupling between IP3R and TRPC channels. Moreover, recent data demonstrate that junctate, an IP3R associated protein, participates also in the gating of some TRPC. In this study, we demonstrate that junctate is expressed in sperm and co-localizes with the IP3R in the acrosomal crescent of the anterior head of rodent sperm. Consistent with its specific localization, we show by pull-down experiments that junctate interacts with TRPC2 and TRPC5 but not with TRPC1. We focused on the interaction between TRPC2 and junctate, and we show that the N-terminus of junctate interacts with the C-terminus of TRPC2, both in vitro and in a heterologous expression system. We show that junctate binds to TRPC2 independently of the calcium concentration and that the junctate binding site does not overlap with the common IP3R/calmodulin binding sites. TRPC2 gating is downstream phospholipase C activation, which is a key and necessary step during the acrosome reaction. TRPC2 may then be activated directly by diacylglycerol (DAG), as in neurons of the vomeronasal organ. In the present study, we investigated whether DAG could promote the acrosome reaction. We found that 100 microM OAG, a permeant DAG analogue, was unable to trigger the acrosome reaction. Altogether, these results provide a new hypothesis concerning sperm TRPC2 gating: TRPC2 activation may be due to modifications of its interaction with both junctate and IP3R, induced by depletion of calcium from the acrosomal vesicle.